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10 SPECIFICATION 

1. TITLE OF THE INVENTION 

Pressure-sensitive adhesive compositions . 

2. SCOPE OF THE PATENT CLAIM 

15 1. Pressure-sensitive adhesive compositions, 

characterized in that 5 to 35% by weight of a 2- 
phenoxyethyl (meth) acrylate derivative, represented by 
the general formula-: . 

I /— . 

. CH x - C-C-O-CH.-CH^-O^ v> ... (i) 
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(Rj is hydrogen or methyl and R 2 is hydrogen or an a.lkyl 
group having 1 to 4 carbon atoms) 

is compounded into a composition comprising: 60 to 90% 
by weight of a mixture of an acrylate ester monomer 
5 having an alkyl group of 4 to 10 carbons, or an - above- 
mentioned acrylate ester monomer, and an acrylate (or 
methacrylate ) ester monomer having an alkyl group of 3 
or less carbons and/or a vinyl acetate monomer; and 0.1 
to 5% by weight of an unsaturated mono- or di- 
10 carboxylic acid monomer; and further characterized in 
that the mixture is copolymer ized . 

3. DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides aery late-based pressure- ■ 
15 sensitive adhesive compositions with improved bond 
strength to non-polar adherends, without decreasing 
their cohesive strength. 

Pressure-sensitive adhesives are appraised by means of 

20 cohesive strength, which governs adhesive strength, 
bond strength and durability of bond strength. In this 
connection: adhesive strength is the force which 
indicates the ease of instantaneous (illegible) towards 
the adherend; bond strength is the peeling force from 

25 " the adherend; and cohesive strength -is the force which 
coheres the adhesive.. However, it is desirable-, in 
order for pressure-sensitive adhesives to exhibit 
* adequate adhesive and bonding properties, for both the 
bond strength and the cohesive strength to be large, 

30 but, in general, the adhesive strength, bond strength 
and cohesive strength are reciprocal properties, so 
that, when the bond strength is - improved, a tendency 
appears for- the cohesive strength to fall and, 
conversely, when the cohesive strength is improved, a 

35 tendency appears for the bond strength to fall. Hence a 
balance is ideally taken if both properties are to be 
tetter, but this is very difficult. Investigations are 

r therefore usually made into either bond strength or 
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cohesive strength, corresponding to the applications of 
an adhesive, so that the applications are dealt with by 
this means. This fact applies similarly to the rubber- 
based and acrylate ester-based adhesives which are 
5 generally used. 

Pressure-sensitive rubber-based adhesives have suitable 
bonding properties for the majority of adherends, 
including non-polar ones, such as polyethylene, but 

10 they have the weakness that their adhesive strength and 
cohesive strength fall with time, due to oxidative 
degradation. In contrast to this, acrylate ester-based 
adhesives have, "as a . base constituent, a higher 
acrylate ester having, alkyl groups with 4 to 10 

15 carbons; the adhesives are formed by copolymerizing 
this" base constituent with an unsaturated mono- or di- 
carboxylic acid monomer, used in conjunction with an 
equivalent or less of an acrylate (or methacrylate)' 
ester monomer having a lower alkyl group of 3 or less 

20 carbons and/or a vinyl, acetate monomer; there are no 
' problems' with oxidative . degradation as with rubber- 
based adhesives. However, there is the problem of poor 
bonding- to non-polar adherends, such as polyethylene. 
The present inventors therefore developed the present 

25 invention, • as a result of diligent investigations- 
carried out into the development of acrylate ester- 
based pressure sensitive adhesives which can exhibit 
* good bond strength to non-polar adherends - such as 
polyethylene, without lowering cohesive strength. 



30 



That is , the present invention is character! zed in that 
5 to 35% by weight of a 2-phenoxyethyl (meth) acrylate. 
derivative, represented by the general formula: 



CH < - C-C-0-CH*-ClU-0-/~% — (I) 



35 



3 0 

4 
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(R 2 is hydrogen or methyl and R 2 is hydrogen or an a.lkyl 
group having 1 to 4 carbon atoms) 

is compounded into a composition comprising: 60 to 90% 
by weight of a mixture of an acrylate ester monomer 
5 having an alkyl group of A to 10 carbons, or an above- 
mentioned acrylate ester monomer, and an acrylate (or 
methacrylate) ester monomer having an alkyl group of 3 
or less carbons and/or a vinyl acetate monomer; and 0.1 
to 5% by weight of an unsaturated mono- or di- 
10 carboxylic acid monomer; and the mixture is 
copolymeri zed . 

In the. above-mentioned construction, when the' 2- 
phenoxyethyl (met h ) acrylate derivatives represented by' 

15. formula (1) are excluded, the constituents are known; 
the bond strength of these constituents' to non-polar* 
adherends such as polyethylene is . poor, as 
aforementioned; although the reason for the better bond 
strength when there is compounding in and copolymeri- 

20 zation of a . 2-phenoxyethyl (meth ) acrylate derivative 
represented by formula (1) is- not entirely clear, it is 
considered that it is perhaps because the (illegible) 
properties towards .an adherend are improved and ; the 
state of contact at the surface is improved. 

25 

The quantities of 2-phenoxyethyl (meth ) aery late 
derivatives represented by formula (1) compounded into 
uf-the other constituents are effective in the range 5 to 
35% by weight, preferably 15 to 25% by weight. In this 

30 connection, if the quantity compounded is less ' than 5% 
•by weight, the cohesive strength falls and a residue is 
produced on the adherend when peeling takes place. If 
the quantity compounded is greater than 35%, the 
cohesive strength is increased too much, the adhesive 

35 ^ tren 'gth falls and the material cannot be used as a 
'pressure-sensitive adhesive . 



< 
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In the construction according to the present invention, 
in • the portion of constituents other than a 2- 
phenoxyethyl (meth) acrylate represented by formula < 1 ) , 
the acrylate ester monomer which has alkyl groups of 4 
5 to 10 carbons is that which comprises the base 
constituent of the adhesive; to be specific, butyl 
acrylate, 2-e.thy Ihexy 1 acrylate and octyl acrylate may 
be used. However, since, when used singly, these 
substances have low viscosity, so that they have poor ' 

10 applicability as pressure-sensitive adhesives, in 
general, the viscosity is normally improved 'by the 
joint use with these substances of an acrylate (or 
methacrylate) monomer having an alkyl group of 3 or 
less carbons and/or -a vinyl acetate monomer. In this 

15 case, one, two or more of methyl acrylate, ethyl 
acrylate, methyl methacrylate . and the like may be 
jointly used as an acrylate (or methacrylate) monomer 
having an alkyl group of 3 or less carbons." When these 
viscosity regulating • agents . are jointly used with an 

20 acrylate ester having an alkyl group of 4 to- 10 carbons, 
■it is desirable to use an equivalent or less, so that 
. no decrease in bond strength is produced: According to 
the present invention, the percentages of these 
components to be used in the total . copolymer 

25 compositions are such that there/ is 60 to 90% by weight, 
preferably 70 to 80% by weight . 

^Acrylic acid, methacrylic acid, itaconic acid, . maleic 
acid and the like may be used as unsaturated mono- or 
30 di-carboxylic acids and their percentages used in the 
total copolymer compositions are normally 0.1 to 5% by 
weight, preferably .0.5 to 2% by weight. 

According to the present invention, it is allowable to 
35 eopolymerize together monomers having a number of 
'.ethylenic double bonds, in order to somewhat increase 
the cohesive strength, without lowering the bond 
1- strength, to non-polar adherends, for example: graft 

'■ < 
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cross-linking agents, such as diallyl maleate, ethylene 
glycol dimethacrylate and l f 6-hexanediol diacrylate; or 
functional group-containing monomers, such as glycidyl 
methacrylate, hydroxyethyl acrylate and N-methylol- 
5 acrylamide 

The pressure-sensitive adhesive compositions according 
to the present invention may be polymerized by 
processes such as emulsion polymerization, suspension 

10 polymerization, solution polymerization and block 
polymerization, but, in general, ' emulsion 

polymerization and solution polymerization are 
preferred. Processes which - may be adopted as emulsion 
polymerization processes are processes wherein there. 

15 are added monomers and emulsifiers, such as 
a 1 kylphenols and adducts of higher alcohols and 
ethylene oxide, or sulphate esters of these, or block 
polymers of polyethylene oxide and polypropylene oxide, 
or there are . added monomers emulsif ied with the above- 

20 - mentioned emulsifiers, to aqueous solutions containing 
polymerization initiators, such as potassium 

persulphate, ammonium persulphate- and hydrogen peroxide. 
Processes which may be - ' adopted as solution 
polymerization ' processes are processes wherein a 

25 monomer and a . polymerization initiator, . such as 
a zobisisobuty ronit rile or benzoyl peroxide, are added 
to an aromatic solvent/ such as benzene or toluene; a 
> ketone solvent, such as acetone or methyl ethyl ketone; 
or an ester solvent- such as ethyl acetate, and 

30 polymerization is carried out. : 

Additives, such as. fillers, plastici zers ,' tackifiers, 
thickeners, wetting agents and antifoaming agents, may 
be added and jointly used, as required, with the 
35 pressure-sensitive compositions to which the present 
'invention relates, when constituted in this manner.- 



The pressure-sensitive compositions to which the 
present invention relates can yield adhesive sheet 
which displays good bond strength with respect to 
everyday use, without lowering cohesive strength, to 
non-polar adherends, such as polyethylene, which had 
been a weakness of acrylate - ester-based pressure- 
sensitive "adhesives up to the present, if they were 
applied to supporting materials, such as fine quality 
paper, cast coat paper, synthetic resin films and cloth. 

The present invention will' be explained below' by giving 
Examples of its execution, but the scope of the present 
invention is naturally not restricted solely to these 
Examples of its execution. 
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Example 1 

An emulsified monomer mixture (I) was prepared, comprising 2- 
ethylhexyl acrylate (320 g) , 2 -phenoxyethyl acrylate (76 g) , 
acrylic acid (4 g) , n-dodecylmercaptan (0.4 g) , polyoxy- 
ethylene nonylphenol ether-based emulsifier (5 g) , oxyeth- 
ylene/oxypropy lene block polymer-based emulsifier (5 g) and 
ion-exchanged, water (170 cc) . Ion-exchanged water (240 cc) and 
a 1:1 mixture of the above-mentioned emulsfier (2 g) and 
potassium persulphate (0.8 g) were charged to a vessel fitted 
with a stirrer, thermometer, reflux condenser and dropping 
funnel and heated under nitrogen. When the .temperature of the. 
liquid became 70°C, 1/6 of the emulsified monomer mixture (I) 
was added. When the percentage reaction reached 90%, the 
remaining emulsified monomer (I) was added over 2 hours and 
polymerized. After completion of the addition, the reaction 
was finished by continuing stirring at 70°C for 2 hours. 

The emulsion obtained in this manner had a 50% solid fraction 
and a viscosity of 100 Cps . This emulsion was applied to cast 
coat paper (Trade Name xv Miracote", manufactured by KanzaJci), 
such that the dried weight was 25 g/m 2 . An adhesive sheet was 
manufactured by bonding by superimposing polyethylene and 
laminated peelable paper onto the surface to which the 
adhesive had been applied. The strength of adhesion and the 
cohesivity of .the adhesive sheet thus obtained were as in the 
attached Table . 

Example 2 

2-Ethylhexy 1 acrylate : 2 -phenoxyethyl acrylate : vinyl acetate : 
acrylic acid were co-polymerized in the proportions 80:14:5:1, 
by the same process as that in Example 1 , an emulsion was 
obtained and an adhesive sheet was manufactured by the same 
process. The strength of adhesion and cohesivity of the 
adhesive sheet thus obtained were as in the attached Table . ■ 
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Example 3 

2-Ethylhexyl aery late : 2-phenoxyethyl methacrylat e : met hy 1- aery- 
late:acrylic acid were co-polymerized in the proportions 
74:15:10:1, by the same process as that in Example 1 , an 
emulsion was obtained and an adhesive sheet ' was manufactured 
by the same process. The strength of adhesion and cohesivity 
of- the adhesive sheet - thus obtained were as in the attached 
Table- 
Example 4 

2-Ethylhexyl a cry late : 2- ( 4 -but ylphenoxy ) ethyl acrylate : acrylic 
acid were co-polymerized in the proportions 80:19:1, by the 
same process as that in. Example 1 , an emulsion was obtained 
and an adhesive sheet -was manufactured by the same process. 
The strength of adhesion and cohesivity of the adhesive sheet 
thus obtained were as in the attached Table . 

Comparative Example 1 

2-Ethylhexyl acrylate : methyl acrylate : acrylic acid were co- 
polymerized in the proportions 80:19:1, by the same process as 
that' in Example 1 , an emulsion was obtained and an adhesive 
sheet was manufactured by the same process. The strength of 
adhesion, and cohesivity of the adhesive sheet thus obtained 
were as in the attached Table . * 

Comparative Example 2 

2-Ethylhexyl acrylate: ethyl acrylate : vinyl acetate : acrylic 
acid were co-polymerized in the proportions 75:19:5:1, by the 
sam£ process as that in Example 1 , an emulsion was obtained 
and an adhesive sheet was manufactured by the same process. 
The strength of. adhesion and cohesivity of the adhesive sheet 
thus obtained were. as in the attached Table . 

Comparative Example 3 

2-Ethylhexyl ■ aery late : methyl methacrylate : acrylic acid were 
co-polymerized in the proportions 68:30:2, by the same process 
as th;at in Example 1 / an emulsion was obtained and an adhesive 
sheet,, was manufactured by the same process. The strength of 
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adhesion and cohesivity of the adhesive sheet thus obtained 
were as in the attached Table. 



(Attached Table) 





Peeling Strength versus Polyethylene 


Cohesivity (hours) 


Examole 1 


.1100 


>7 


Examole 2 


1100 


>7 


Examole 3 


1000 


>7 


Exarnole 4 


1000 


6 


Comparacive Exairole 1 


600 


1 


Conparative Example 2 


700 


0.5 


Comparative Examole 3 


500 


1 



Method of Measuring 
Adhesive Strength: 


According to JIS (Japanese Industrial 
Standard) -Z- 1538 , an adhesive sheet was 
adhered at 20°C, 60%" relative- humidity 
(RH) by means of 2 kg .rollers and the 
adhesive strength was measured 2 hours 
later, when peeled at an angle of 180°, 
at a tensile rate of 300 mm/min, using an 
Instron model tensile tester. 


Method of Measuring 
Aggregation Strength- 


A sample was adhered to a sten plate with 
an area of 2.5 cm * 2.5 cm and pressure 
adhered with' a 2 kg roller, after which 
the adhered . surface was kept in a 
vertical position, a 1 kg load was 
suspended from the sample and the time 
until the sample " slipped down was 
measured . 
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